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Abstract of JP2001 31 61 33 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a smooth glass substrate for an 
information recorder with higher recording density, less record error and less head crash, and to 
provide an information recoder, an information display and an information communication apparatus 
using the substrate. SOLUTION: The substrate is subjected to scrubbing cleaning by a suspension and 
etched. 
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[#fFH*©iQia] 

iiv^ % ®"e*>SB*#i i ~ 4 ©v vf*u&» i ^fcffifs© 

[»*S8l 0. 0 lum 3fc0©¥*&*5fla£Ra 
^2. Onm£TPefctK *»o, l Onmjy.±GD^fi;&S;fiHfe 
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g£ftffl#77g«ft, -?:(DiSv^B¥?H4(-<t!3> ff* 
ISft^gO|Hft^7-^7 K^9y^»ftRF±U * 
fcffift*lg&lftl±£*$. flHft**S*fc*^ 

■Cs ^f7^s«ftfctx.ft^ H B H^»K£UT^ffl§ 

JKv*BroiHtte J: 9 ftS8*li*EftSr "T«K:1"5. 

[0 0 0 3] KxV 7 7 i-fe^T, #77£&£6£ 
ft < -fr £ tc J; 9 , ±fBiSix7'- J ^S' K7 7 y*/a 

^^f^TLS^icii-rsR^isof^jSft, 

[0004] KxV 7. 7 jc joi^T ft, Klg^ffi 5 ? 

(77^y/W M *ftBf£&K«>S 
3. L*»U aK©*K5p?IH&^i(S<*Dii 

5 . &#£ ft, ftft^ 7 K^SSaEKtK t> # 

[ o o o 5 ] -t r T\ ^-Kr-f^^ fcttft* fcl^cflS 
Jfc&h/TtttK ^©-o£ LT^^ b ■ h • 

7 by 7° (css) #5£#sptf £,tu5„ cssMi 
ft, ffl^fcJtt^*#*J*SH*»jfc*»£ (cssy* 

KSrC S S ^±T??1Hfe**5*S:Tf*>5. C 

/-yfft^ffi^mtt^S*. -*c s s y-y£ftS 
g^g<D|pg_h£, ^7 K7 7 7^3.(0^tt©ia^ffi 

-y^^tft, ^iSSr^ft^ftfc)^SrI£i}#ft57- 

[0006] 3S¥^— KxV 7 7 ©ffiftftS© Ift 
±ft*U<> ^77^f b<7)^/Mb^^§ 
fe^*5»ft^Mt?fe'5o ^ttft-f-*t>*>, S«<0* 

H^/Jn^ < !& 9 jfitfS £ » aKS^y KftSS 
*K©*ffi¥?Stt^iS <*?>-££ ; t : a*o-c, ±lffltt* 

<DPp!H{C«faU-C77 7^r^7*f^©S^:7J » 
m*U ^^*|5ft^7-^7 K7 7 7^a^g- 
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ft V ^#&T? t , 77^f^Mh^J?) t/h § < ft 5 

*^y7V^fttt*U£. SK0teBf©|E^7— ^7 
7 y f» Cft V * i — ^ift fcft-C # fc * v * 

"T?<fo<5 0 

[0 0 0 7] T.y i y3r>':7'R#{^^-S' KJCjg 

*ft&0t##3!>>£>ftv> ± 5 fci"5*aia»Jb 9 v 

bvxmam*mmzmt>'*zb#*t*.t>*iz. -rft io 

t>*>, T*^9 7V£9/h£v^j&rftfc>*> rfc/j^ 
-5<t 5 fti^ £ t v xf^y^ffl»« 

[ooo8] r©m^fi^^i"5*ifei ut, 

T/w*yu:sv^^3»R»i!:»ffli^ Men 
ft v ^tc #> s mmmz ttm&mm - a*o js^imfc w* 

[0 0 0 9] 

(Cft, &TcDi5ftP^S^fcofc 0 ±M<D3z?\z^-y?- 
i/ytmttt. S^ift{;:Ji#j£#2l©#7*ffl£©*ffi 
y ^ 3 *u T*-< y tV £*vft v ^ 

fc^-C t> # 7 **K©Sffifc T y y 1 ^ 

^y^(^ft9, T^PtVsWS^I-So 
[0 0 10] r<©^B^fi, ±^CD«H(C*g LTft^tt 

fct><DT?$>5„ z<D%mb-fz>bz?>i$. maemsm 50 
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tcfcVMT, flraiB»»S©l*l±fc, tBft^7~^yK 
* ? y ©*^R±t*-^-r5fflf *1B»SiEft:JB;tf 9 * 

[0 0 11] 

mmm*m^%*?J7*w&b^y^zsymmcmfr& 
[0012] m*&2K%.m<D%w<o#7xmi<DW& 

[0013] »*S3u:iB«©»w©^9^ai«i«)fet 

[0 0 14] »*fi4fc|E«©»W<0^9^*«t©«5£. 

Wxtt. »*H 1 ~ 3 ov^-fji/jj* 1 SKEto«SK* 

[0 0 15] »*3S5iC|B«©|gK©^7^KK©^3t 

^tt, 1 ~ 4 cov^-r 1 m\c&m<D%mte& 

[0 0 16] »*S6J::|E«©IS«©^f9^3eS©3H3i 
[0017] ti*3S 7 \c%iM.<b$m<o-# 7 x^©i^3i 
[0 0 18] ft^«8sae«©3&K©#7*S»^ 

0. 0 lnun 2 Sfc9©¥^SSL§Ra^2. 0nmjy.T 
-efc9x 1 0Ilm^±©^^# : &LftV^%©•efe 

[0 0 19] »:^9lC|B$©»W©#9*£*BU » 
^8fc|B«©^i-*5V^T, 0. 0 1mm 2 ^fc9©* 
$2-1 0na©«/J^ja*«# 5X10 2 ~5X10'|g 
©%©t?$>8„ 

[0 0 20] 8»#s 1 0 te«i©3SW©flMRIB*8agil 
[0 0 2 1] 
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it, wmjin<DM:mm-r?hz>i±-ktifwm (yr4-r^ 

© y ^ in i 9 ^ & $ fi tz r * * y 7" -Y © 
^vm<D^mt, t < ms£*x6t©-e«ftv^#\ ^ 

(Dm^x? yy°mm$fft>ivz>m&&. wmm\m& 
[oo2 3] 5fe^f7^apR©a!3tnia3^"cw:, 
y !7 Aft if <Dwmffl&m^tz.mm<Dmmwm-t> i &m-?h 

4fc?|og§I/^Wit^fc5„ 8Mb* 
y ?Aft£©flF*aUtt* #7*i:£J£tfe5*il^ (fifp^ 

Sl«sa#i-5«l|-efflRSr3: y ^^^3B-T5 i: , «£ 

X^7^SrfT?ti:W5, S^ffi^a#-r5«F 30 
J»»^3lo»S*ft£&!fc*U iiy^-WSMn^n- 

^$^5t>©-CttftV^ ^Mb^*(SiQt 

rSMb^**±j*a'i-*-5#fr?-tt, #7 40 

aa-f ^/Hxy^ftif^Jf btu5„ 

^©TOftif^fe, -&*fiM#3nm~l jum, ~R 
JfeirHl^ 5nm~ 10 0 nm&ffrti LV\ £fc, — £ 
tf-^-^tOJ&fcfi, j£^tlfrH#^ft if fc< ICRJ£ 

s*t5t>©"Tfttft<x 3fcfc£©*$fc#*#«M*K3i so 
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ii£Wfct>©-et>.fcv\ 

[0 0 2 5] WHNtnmBats 0. 0 0 1~4 0S*% 
X*hZ>$Mith*) x 0. 0 0 1~5liXWtL<, 
SfefcttO. 001~lli«iSaitfc5 o ^©«S 
0 . ooi fiS%J; 9 B«»H:*II±.S t 

^*fcas*>fcft<ft*K JMfc*IWpr5tWl#.StA/ 
iffa_hLftV\, Ufc#oT, TfE^WfcfcttSJttfeW 
2 *s £tf 3 ©SB$i$£fi, o.ooi 
«[t?*>5©t?, r©3SWKV k 5(BSI*"CttftV\ 
4 SKfcSi, ft 9 31 

t\ *StA«yKc7)|B.i:*SbJt<ft0x «&££14© 

«»«.©«*^W v if, ffeM&B % WB'J $ tv5 a» f> -e 
*>5. ®HS*£©ms», 1 0~6 0T:1>W$.V 
V\ 6 0°C«£ 5 iftV^tt, ^©^HiiS^3$< ftS 

[0 0 2 6] A«y Kfc«» m&Z^-fs ~*WM$4-7, 

*^Yt4y°ittz\mm?4y°t£mh ] o. ^oum 

*b*«ff5»a-tts mfob&WM&^-teteQM, 
«vvtt^#A9 a^»K5loS.t*^«^r*ft if© 
(T^TJ-iSSC) ^6 0° -9 5° ©t>©*W*L 
[0 0 2 7] H^7^il»^7^t^ 

^tts fc<^PS^^ti?. 1 fc©t?W:ft<. fcifctfPJKMK 
/<y Ktr ; e©RJlB^S«i:^1"5 J: 5 fc|iMES*ft^ 

< fciss&ftstv^'Tffifcv^ m^-r-s^B^y k© 

©T\ ±K©»»(St*«l*^K*5*»fe^*>5. §b 
tc, »Ki:^ffi/^y K©3^*^— ^ayiD^t 

/v7 ^ y \c a o x®^ s *k s«©*k^ 

[0 0 2 8] »WR*fflv>«^^7^%*fc*lt*^y 
F©J¥ttJEftv 9. 8X10 2 ~1. 9 6 X 1 0 6 Pa(l 
0-2, 0 0 0gf/cm 2 ) i>mt.V<. t < i- 9 - 8X1 
0 2 ~1. 9 6 X 1 0 5 Pa (1 0~2 0 Ogf/cm') *^Jg 
X-hZo cl©}¥#JE^9. 8X 1 0 2 PaJ;^)/^§V^Ji^ 
asKSr5!efelHlfi**6ifc*sjtU<x- 9 6 

x l 0°?&£*)jzZ^b, *y K©*#§^*b<ft*. 
ft*S, T*^y7M©l&*£Bfti1~3^ttx ^<^J¥ 
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#JEf±l. 9 6 x l 0 5 Pa£JlTlc-t-5-i^*UV\ 
1. 9 6 X 1 0 5 Pa<tt3ii<i-5i, «W^*T?I»* 
'it&S^fcX&So 

[0 0 2 9] 2^*SHt5£«©|lME*ttx 5 0 ~ 1 , 
0 0 Or.p.mdW*LV\ C ©H^i 5 5 Or. p. mi "9 © 

-3ET1, 0 0 Or.p.nJ;!?^VN^, ^*©[aSW(^^ 

[0 0 3 0] «jWfc$rjav**;**?:/i*i£©» 
ffl$IKJH\ 2#~10»SL<, £<iC2~2 0 0 10 

*»XS>5. T^-^y -r ^ »^Sr^*-f-Sfcfe^ 
ttu 2 o 0#£TFi-f-5" x?7-7&fffl 
^ A v > t N $&/J^i£ t> & 5 t> 5 d» 6 Xh 5 o 

[0031] ^y^y^sxfi, 

.[00 3 2lfcttft #?*2^*lt**fco-^X 
At*** § b fcffifc £*u S, 9 **4t/JW^)**H 

/v* y «f»©v^^tssiiujfv^*rrtj5s«s5. - 
^ews ±^ tvv# y a&ttizu&m Ltefr^tm 

t;w# y &mmt%i. t/v# y ±a^jiBMfc**3a:rj«T 
ftifasfcso 

[0 0 3 3] ±3£© J: 5 * v^yif^mmt. tfy 50 



#12001-316133 
8 

lHrtCl&*LXt>£V\, ^^^^©tuiasis 

fr5£fc|i:J:JK 3Sg©*L<'(£v^/h^© J ^TX-<y 
[0 0 3 4] ^f9^3EK©W*XST?«ffl^riBftWMMi!l 

turn SMtty?^ ->3^r 

1Mb*. ?^-7\ -*9*9<<\> 

iii&ol'n, 8Mb* 9 *A&£trt0F**«s* 
fc-jRftfcfflv^*i,XV^ 0 IMb-feU ^^^StrflFlWB 
£l£l«X¥»fcW*ffi*7&*1-3 2«© 

a#u*v\ ^rx, BMtfejj ->A^tffF^jx©w 

±©T/V^ y ^trffi V^T $ b fc^ 9 7 7°Wfr-tZ> - fc 
as#*LV\ ^©H^©^i5'7^i5fe}f-&i , 3s — J^*R- 
bH^fcW^J fc*R fc ©IB ¥<DfxM 

©t/v^ y ux», it t %jz*mt* y ^ a (ko 

H)*^g, TKSI'fb^ h y ">A(Na0H)7K^K> «M^X 
*3^®)P*t LXf±. ^czfc^^^Ptfct©-^ 

[0035] ±M<d s: 5 x^fyfteloftiS 
&s yjc.y^zs?mx^i&zfriz7*^yTjifiW£ 

x &B%*T3 - 1 s„ ~ r. x\ mm* y K » 

«*©WWKyK (7^*-«tC««8 0' -9 5° ) 
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— ~7^ly\ „ P *f~-/V • ^-y$\±M. riC Suba Suprem 

ej , B-w-^ttM AMJ *fcttiM6*} 

TRT, N, KEJ :©f|/^yK 
Ottffl^feftttx ±»©«»»[&fll^3** In] 

[0 0 3 6] roWKf^y K^ffiv^5^^7^W"e 

*BMt* P 9 A (koh) 7km^^'Kffi1-tb«, T7*< P 7 
>f M 5. K0Hf±, #7 7 

Sr#fiW-5Si-0H^Sr«J»fLXT^yf l ^*l&<-r5 

[0037] mm<DWMtet < fcH8££*vr , 

#77, 7/v5y*^i^7^, Tv^y-yp^- 20 
h # 7 * * ft tttes-ft;^ 7 7 * if aqaj rtibt? h s o t 

Kim&tiMmm s ft-cv^ s t> © -e *> * v 

[0 0 3 8] ±5£©«Bfi^jSfeH:J:5^9^SIEtt, *B5 

5FWtt#«»"Cfl<, IfF^^Sfi («T. TAF 
MJ fcV^?) fc-fcSSOJtlCfeV^C, 0. 0 1mm 2 (0. 
1X0. 1mm) T^pg^ffifiSRaaSO. 4~2. Onm 

1 0iiBK±©^jB'tftt>*)T^P 30 
7^^<^LftV\ ££>fc, Z.<Dmm*. 0. 0 1mm 
2 {C2~1 0nm©$C/J^jB&5 x lo'~5Xi o'lBW 
1-$1>©-e&5 0 ft*5, ^©^©^ffifc^y^yT*^ 

ygfc#*fc«#Bg^7 K&fflv>5** 7»ia 
L<^bLfcm/J^f±^*Stv5c Lfc^oT, C© 
#77 *t^t«flB»flfctt JB # 7 7 t LTflJffl^n 
77 1 7 ^f^'SdfcTtt^y K7 7 7 ft£ C 

ftv\ 

[00 3 9] £©#7^*&£Jfiv^fl|$KfB$i^1gJi, 40 
[0 0 4 0] 
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[004 1] (Utttil l ) «T©;>j£-t\ If #!5^lftfr 

Ufc. ffSl. 0mm<©T/V$y v'P 
^-h^77, (Si02 6 6. 0mol%, A1203 1 1. Omol 
%, Li20 8 . 0mol%, Na20 9 . 0mol%, MgO 2. 4mol 
%, CaO 3. 6mol%, fcO 0. 2mol%, Sr0 2. 0mol%) 
5mm, P%&2 Omm© K— t^U^WV fflU 

X*7T-41 m firty y5^a©#W*IiBKjiU ff£0. 
6mm4T^ffiW«Lfc„ ftfc\ 

^M) fc * 7 K V ^TW 

fc«F**!l&lfc*Ufc. r©»«», 5 0t©fl« 

yfy^l^ 1 - hd 5 1 1 3nm/minT?fcofeo 
[0 0 4 2] OV^ 5 O'Cfc&jSLfcO. OHM 

4 8 kHz, lW/cm<DM.^$L*2. 5^WJiHI*Lfc. ^© 
40 XJIC^LfclfrJRWT/^ P ( P H 1 1 

ws^tt-^ ? #9 y% r b 2 5 ) <Dm^icm 

m*2. 5 U m 4 8 kHz, 1 ff/cm 2 <7>SWK Sr 

2. 5^rafigJHtfc„ z.(dw&£t v mm<Dm^ 

b§l#±rfr» M*?s^icSLP>-^L-CT/v^y^ 

[004 3] o<5V^T, spffi/^7 K (!? U# ^U^— 
Y/< *> K of-^'S^S SUBA8 0 0) t@ 
0 . 0 0 1 fi*%<0SHHM (aa-f^v-!)* 

7— 7-f h4 10 1) fcSrffl^T, 5t«B©B«**ffi 
-5 ^ 7 7 TTJfej^Sr^o fc„ £ © t # , y K^HWEjR 
7 0 0 r. p. m, a* y K<D}f f^JES: 9 8 0 Pa (10 gf /cm 

2 ) t L, EHE1"5 7 K© t f'£rfB*» 3 0 ml 

t7 0 0r.p. mX\ p H 1 1 ©*^t* P 7 A*^MSr 
/•?7 KfiMSd^bft^l 0 OmltfW^U-C, 77 77^j5fe 
^3 0#Wfrofc 0 

[0044] ft^i-, SR^^m^-e 3 HI P V7 u 
^ 77°a KVVT/V=i-/V©^{cgmL-C^4 8kHz©jg 

^-tJl^KKJS^-arfCo KT, r©I@?r r*»a5*j 
iv^5o 

[0 0 4 5] (HJtW 2*5^^3) B«»*fflV>*^ 7 

7-?mmz-i3^x, M8ffli<7)®Bft9k&*0. oil! 

%t o . i mmK, 9mfcM& i osw^ifLfc^ 
[oo46] (mMM4&£-&5) mmmzm^x? 
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1 5 . o **%{c^je ufcswi, 1 1 mm?. V 

X, #7**K«r«3ILfc. 
[0 04 7] (186086) BWMrJlv^**?:?** 

ffi/-*<y K©Jf#JE4-l. 9 6 X 1 0 4 Pa (2 0 Ogf/c 
m 2 ) i^itmit Uttm ^iiat^7Xl 

[0 0 4 8] 0HMI7) iai««rfflv^*^^9^S»* 
JC&V^T, spKXy K©JWJE*4. 9X10 4 Pa (5 
0 0gf/cm 2 ) IdEXLfcSW-tt. HJfiWl fciaifitKlUT 10 

[0049] (sasw 8 ) ■»«fcJBvv5* 

2 o Ot^tflLfcK^fc Utt^l l ilSM**: 
[0 0 5 0] (HJI^J9) tmtfflv^^^?^» 

[0051] (hjs^jio) Bswefcfflv^sx*?:/* 

[0 0 5 2] (HiSflll 1) H*«l 0O2i|syf 

WHlBlC^Tay^^^M (30 
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[0 0 5 3] (IdiWl 2*5tVl 3) 3i@xyfy 
^8Hffifc:|8Vvt, 7yfbjC*iWS«©»«*0. 031 
S%*5«fctf0. 0 6MXfc«3EbfcK^tt» *J6W1 1 

[0 0 5 4] (Jfctfc09D «»*SrfflV^S^^7^»5* 

[0 0 5 5] (Jtg5^J2) ®88$Mv^*:?7:/&#- 
IC*5V^X. »««O@^*SSr0. 0 0 0 5*»%t 

Ltc 0 

[0056] wm\z) mmm&m^zx?y7fti& 
wsv^ mmmvmj&ftm&zo. ooo 5S*%£ 

[0 0 5 7] [#7*K«©f¥« ±SB|S)fi0! 1-13 
isJ;t/ ; tt:|feMi~3»^fy^SK(D*ffi 5 PJt't4Sr, £^ 
a^n^fflMI: afm itf*j9wy*ywsy 

% NanoscopeTlTa) SrE^TaJSLfc. ^(OM^te, 
20X20/1 mfc^StuSW^ffifiS Rat, P2 
~1 OimOfc/hSSSffiK (2 5m»^©¥^) fes PI 
Onm^i^^-r^^^TX^yT 1 ^^ (2 0«ffd 

ff-eo. 0 1 mm' iCfeS <£ 9 (CPS Lfc 0 
[0 0 5 8] 
UKl] 



(8) 
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[00 5 9] (Hffim 4~1 6) tt*Wl~3T?*ii 
V/-#A- 1 9 0 0) ^fflVxT^P^Sr^-TS r t < 



*p.m, J?#JE4. 9kPa (5 Ogf/cin) tlOWtt 

[0 06 0] 
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Ra 
nn 
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*m 

Ra 
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✓'OLOImm 


2~10rwn 
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